Esempi di derivazioni nel calcolo predicativo di deduzione naturale by Corsi, Giovanna
Esempi di derivazione nel calcolo predicativo di
Deduzione Naturale
December 7, 2016










I∀∀xB(x) ∧I∀xA(x) ∧ ∀xB(x)
I→1∀x(A(x) ∧B(x)) → ∀xA(x) ∧ ∀xB(x)
(2) ∀xA(x) ∧ ∀xB(x) → ∀x(A(x) ∧B(x))
[∀xA(x) ∧ ∀xB(x)]1 ∧E∀xA(x)
E∀
A(c)





I→1∀xA(x) ∧ ∀xB(x) → ∀x(A(x) ∧B(x))
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∃xA(x) ∨ ∃xB(x) [A(c) ∨B(c)]3
E∨1




∃x(A(x) ∨B(x))→ ∃xA(x) ∨ ∃xB(x)








E∃2∃x(A(x) ∨B(x)) [∃xA(x) ∨ ∃xB(x)]4
E∨3∃x(A(x) ∨B(x))
I→4∃xA(x) ∨ ∃xB(x) → ∃x(A(x) ∨B(x))








E∃2∃xB(x) ∧I∃xA(x) ∧ ∃xB(x)
I→3∃x(A(x) ∧B(x)) → ∃xA(x) ∧ ∃xB(x)











I∀∀x(A(x) ∨B(x)) [∀xA(x) ∨ ∀xB(x)]2
E∨∀x(A(x) ∨B(x))
I→2∀xA(x) ∨ ∀xB(x) → ∀x(A(x) ∨B(x))
(7) A ∧ ∃xB(x) → ∃x(A ∧B(x)) per x non libera in A




[A ∧ ∃xB(x)]2 ∧E∃xB(x)
E∃1∃x(A ∧B(x))
I→2
A ∧ ∃xB(x) → ∃x(A ∧B(x))















I→2∀x(A(x) ∨B) → (∀xA ∨B)










I→2∀x(A→ B(x)) → (A→ ∀xB(x))








I→2∀x(A→ B(x)) → (A→ ∀xB(x))








I→3∃x(A→ B(x)) → (A→ ∃xB(x))

















(A→ ∃xB(x)) → ∃x(A→ B(x))
(13) ∃x(A(x) → B) → (∀xA(x) → B) per x non libera in B
[∀xA(x)]2
E∀
A(c) [A(c) → B]1
E→




I→3∃x(A(x) → B) → (∀xA(x) → B)
(14) ∀x(A(x) → B) → (∃xA(x) → B) per x non libera in B
[∀x(A(x) → B)]3
E∀






I→3∀x(A(x) → B) → (∃xA(x) → B)
(15) (∃xA(x) → B) → ∀x(A(x) → B) per x non libera in B
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[A(d)]1







(∃xA(x) → B) → ∀x(A(x) → B)
























I→3∀x(A(x) ↔ B(x)) → (∀xA(x) ↔ ∀xB(x))






























∀x(A(x)↔ B(x))→ (∃xA(x)↔ ∃xB(x))
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(18) ∃x∃y(x, y) → ∃y∃x(x, y)
[A(c, d)]1
I∃∃xA(x, d)
I∃∃y∃xA(x, y) [∃yA(c, y)]2
E∃1∃y∃xA(x, y) [∃x∃yA(x, y)]3
E∃2∃y∃x(x, y)
I→3∃x∃y(x, y) → ∃y∃x(x, y)




I∃∃xA(x, d) [∃x∀yA(x, y)]2
E∃1∃xA(x, d)
I∀∀y∃xA(x, y)
I→2∃x∀yA(x, y) → ∀y∃xA(x, y)











I→2∀x(A(x) → B(x)) → (∀xA(x) → ∀xB(x))










I→3∀x(A(x) → B(x)) → (∃xA(x) → ∃xB(x))










P (a) ¬m1¬∀xP (x) [∃x¬P (x)]3
E∃2¬∀xP (x)
I→3∃¬P (x) → ¬∀xP (x)
Cp∀xP (x) → ¬∃x¬P (x)
(24) Interdefinibilita` dei quantificatori 2. ¬∃x¬P (x) → ∀xP (x)
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[¬P (a)]1
I∃∃x¬P (x) [¬∃x¬P (x)]2 ¬k1
P (a)
I∀∀xP (x)
I→2¬∃x¬P (x) → ∀xP (x)





(26) ∃xA(x) → ¬∀x¬A(x)
[∀x¬A(x)]1
I∀¬A(c) [A(c)]2 ¬m1¬∀x¬A(x) [∃xA(x)]3
E∃2¬∀x¬A(x)
I→3∃xA(x) → ¬∀x¬A(x)






(28) ∀x¬A(x) → ¬∃xA(x)
[∀x¬A(x)]1
E∀¬A(c) [A(c)]2 ¬m1¬∀x¬A(x) [∃xA(x)]3
E∃2¬∀x¬A(x) [∀x¬A(x)]4 ¬m3¬∃xA(x)
I→4∀x¬A(x) → ¬∃xA(x)
(29) ∃x¬A(x) → ¬∀xA(x)
[∀xA(x)]1
E∀
A(c) [¬A(c)]2 ¬m1¬∀xA(x) [∃x¬A(x)]3
E∃2¬∀xA(x)
I→3∃x¬A(x) → ¬∀xA(x)















I∃∃x(A(x) → B) ¬B ∨B
E3∨∃x(A(x) → B)
I→4
(∀xA(x) → B) → ∃x(A(x) → B)






































































































(∀xA(x)→ B)→ ∃x(A(x)→ B)
(34) ∃xA(x) → ¬∀x¬A(x)
[∀x¬A(x)]1


















∀x(A(x) ∨B) → ∀xA(x) ∨B, dove x non occorre in B
(A→ ∃xB(x)) → ∃x(A→ B(x)), dove x non occorre in A
(∀xA(x) → B) → ∃x(A(x) → B) , dove x non occorre in B
∃x(A(x) → ∀yA(y))
¬¬∃xA(x) → ∃x¬¬A(x)
∀x¬¬A(x) → ¬¬∀xA(x)
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